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_Ecological and Toxicological Association of the Dyestuffs Manufacturing Indusuy
U.S. OPERATING COMMITTLE OF ETAD

- September 17, 1992

Office of Toxic Substances ;
U.S. Environmental Protection Agency 3
401 M Street, SW ' N
Washington, OC 20460

RE: TSCA Section 8(e) Report I

~
i

Ecological Effects of Dyes

P

AT(N: TSCA Section 8(e) Coordinator
The U.S. Dye Manufacturers Operating Committee of ETAD submits the
enclosed information as a Section 8(e) re?ort in accordance with procedures
under the Toxic Substances Control Act. This submission contains no

confidential business information.

ETAD is an international technical organization formed b¥ Ehe_dyes
ety issues
ertaining to organic colorants. The eleven U.S. members of ETAD are BASF
orporation, Carey Industries, Ciba-Geigy Corporation, Crompton & Knowles
Corporation, Fabricolor Inc., Hoechst Celanese Corporation, ICI, Miles, Inc.,
Morton International, Sandoz Chemicals Corporation, and Sunbelt Corporation.
12555 gompanies represent the majority of the dye manufacturing capacity in

-

Under an ETAD ?roject titled, Environmental Assessment of Dyestuffs, 47
magor dyes were evaluated in_a battery of egotox1cit¥ tests that included
Zebra fish, Daphnic magna, Alga, and Bacteria. As the results indicate, the
majority of the dyes do not exhibit significant ecotox1c1tg in any of the four
organisms. Moreover, ETAD does not have any informatior about whether any of
the dyes are widespread in environmental media. However, a]though ETAD has
not performed a comprehensive survey of production of the 47 tested dyes, ETAD
is submitting these data under Section 8éeg because the following three dyes
are believed to be produced in the United States at relatively high volumes
and exhibited ecotoxicity in one or more of the organisms at a concentration
of less than 1.0 mg/1:

Leuco Sulphur Black 1 CI 53185
Mordant Black 17 CI 15705
Basic Blue 3 CI 51004




A report of this project and summary tables of the data are enclosed with
this letter.

Please contact me immediately at 202-659-0060 if there are any questions
in connection with this submission.

Sincerely,
P 4

.
. Tucker Helmes, Ph.D.
Executive Director

Enclosure
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- ] ETAD ECOLOGICAL SUB~cOMMITEE
1 PROJECT : E3020

'ECOLOGICAL ASSESSMENT OF
| IMPORTANT DYESTUFFS

AIMS:
1 To develop a database on a
~ substantial number of dyes

- for which the colour index
have published the structures

To assess the pessible
Implications of the results
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- ( DYESTUFFS TESTED AS TECHNICAL \\
| SUBSTANCE (DRY PRESS PASTE)
| EXCEPT:

o 1 Reactive dyes
| - e‘—hydr0|>’sed

1 | 2 Disperse dyes
— tested as a dispersion using

a standard (non—toxic)
dispersing agent
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STUDIES

LEBRA FISH rBrachydanio rerio)

A= R~ IO - =4 5
- il — A = A dilu Cwnnm
Y - ~VU

ALGA (scenedesmus subspicatus)

72 hr ECq . EGy, and EG,,

SACTCOS T Aimiad =1 a mae
SACTZ=1A {acoivatsd =ludss raspsi
1HF—1H_~.L';'5"—-
- -t - -
- -~ . -
- 4 ; o “ Lip A
20 ¢ LSO o

MODIFIED ZAHN-WELLENS

Colour adsorptiern : 3 hours
Colour removal . 28 days




3 Ensure that substances
which pose a risk are
used sately
(risk management)

We ¢ LEGISLATORS AND
RESPONSIBLE CHEMICA%//

\\g INDUSTRY

- T ENVIRDNMENTAL IMPACT ﬁ\\
[ OF PRODUCTS
| WHAT ARE WE TRYING TO DO?
B 1 Ensure that substances
f with potentially dangerous

N environmental properties
are identified
(classification)

2  Ensure that the environmental
risk possd by those
substances is assessed
(risk assessment)
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SI*TH AND RECENTLY
ADOPTED SEVENTH
AMENMSMENTS CF DIRyY 27, VE
67/348/EEC - CLASSYZTZ (TON,
PACKAGING AND LsBELLING
OF DANGLROUS SUDSTANES

t

(92
()
~J




R

| e ameonenr praecrrve

(79/831/EEC)
Article 2.2 k

Dangerous for the environment:

substances and preparations

i the use of which presents

or may presentimmedists

ar
-

d2l3ysdrisks for the

environment:
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CRLTCHLA FOR CLASSIFICATION
(Commission ground rules)
f USE BASE-SET DATA: ;
Fish, daphnia, (algal) f
toxicity |

Partitioning behaviaur
(@air/water, soil/water,
biota/water)
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|HOW RECONCILE CLASSIFIC
| CRITERIA USING SIMPLE

- BASE-SET DATA WITH:

The complexity of the
environment and its
ecosystems
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NO SCIENTIFICALLY VALID
SOLUTION!

PRAGMATIC SOLUTIOH:

Jse¢ available data t0o make
an arbitrary classification
predeminantly relevant <0
dGuatic organisms

Use "safety net" phrases

L0 enable other substances
C0 De classified on a
Case--Dy-case basis.




' 12TH ADAPTATION TO TECHNICAL

‘~jpﬂoGHEss OF CLASSIFICATION
. PACKAGING AND LABELLING OF

| DANGEROUS SUBSTANCES DIRECTIVE

1 (91/325 EEC 0J 8/7/91 L180/1)
. INCLUDES:

~ "DANGEROUS FOR THE ENVIRONMENT"

(Aguatic environment)

and corresponding:

Risk (R) Phrases
Safety (S) Phrases

NOTE:
Implementation date 1 July 41992

for substances. Implementation
rules for preparations yet to be
discussed.

\
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"DANGEROUS FOR THE ENVIRONMENT" &
CLASSIFICATION CRITERIA

(simplified version)

Classify all substances which are
toxic to fish, daphnia, algae at
less than 1 mag/1

Classirfy 311 sutztancss whizh ars
toxic cstessn 1 mg 3nd 10 @3/l
sithsp:
{3; 17 thzy 3rs not ps3dily
dsz3r3dscls, o
{&} 17 *hsy 3rs ps3dily dzgrsdacls
Eut 3rs liksly *o Liz-
3izumulsts Liag Ry >3
Classify all substances which are
toxic between 10 mg/1 and 100 mg/1
and are not readily degradable
unless can demonstrate no potential
for danger to the environment
Cl3azzify 311 sutsz*tsncss which ars
net rs3dily dsgrsdacls 3nd shich
ars liksly t2 bizsscumylsts
{LU; -/N >z

Classify substances not covered
by 1-4 for which there is evidence
that they may cause environmental

problems. R




RISK PHRASES
~AQUATIC ENVIRONMENT

. Very toxic to aguatic organisms
4] Toxic tz 3quatic orgsnisms
R52: Harmful to aquatic organisms
RSO3 M3y Z3uzs long-tsrm sdvep:as
e2ff2cts in ths aquatic
gnvircnment
Nota
1 REC and RS3 may b2 used 3lone |
2 RS4 and REZ may only be uz2d in
combination with RS2
C| RSC [mwith or withou*t RE3Z} and RSM

pluz RSZ will at*rac* th2 indication
of dangsr and 3 symbol undsr ths 7+4

mendasnt

[ "DANGEROUS FOR THE ENVIRONMENT"
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IANGERDUS FOR THE ENVIHONMENT"‘

= ~ RISK PHRASES
NON-AQUATIC ENVIRONMENT

R54: Toxic to flora
R55: Toxic to fauns
R56: Toxic to soil organisms
F57: Toxis 5 bess

| R58: May cause long-term

erfects in the environment:

FSS: [angsrous fap ths S20ne
laysp
Note:

Criteria for R54-59 have nat,
as yet, been defined
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"DANGERQOUS FOR THE ENVIRCNMENT" !
CLASSIFICATION

1 Arbitrary hazard
identificatian

3 Likely to classifv 40-50%
substances (20-25% with
symbol and indication of
danger)
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DYESTUFFS MUST NECESSARILY BE
HIGHLY STABLE IN USE. HENCE
THEY WILL NOT BE "READILY

* DEGRADABLE" WITHIN THE MEANING

OF THE EEC CLASSIFICATION
CRi EhIA
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CLASSIFICATION CRITERIA
(12th ADAPTATION)

ALGAL DATA

"Where it can be demonstrated

In the case of highly coloured
substances that algal growth is
inhibited solely as a result of
light reduction, then fhe 72 hr

IC_ for algae should not be used

S0

as a basis for classification"




/'ALGAL DATA - DYESTUFFS

For classification purposes

it is assumed that an algal
~toxicity in the range

10-100 mg/L is due to light

reduction and classification
18 not considarsd necessary.

For dyes with an algal
toxicity below 10 mg/L, a
Case-by-case assessment i
suggested.

AN

D

§)




ETAD E3020
DATA SUMMARY

ACID DYES

TOXICITY mg/1

TEST NO. OF
ORGANISM END POINT RESULTS | <1 [1-10 | 10-400 >100
Zebra fish 96 hr LCSO 11 0 2 3 6
Caghnls masria| 48 sr S::.3 ] » 2 £ z
A |
Alga 72 hr ECSO 9 2 3 3 1
£E3C%a2ri3 il=- 12 2 2 0 b

PROBABLE CLASSIFICATION

Classification basis

R50 + R53 : 2
RS54 + RAS3 : 3
RS2 + RS3 : 3
RS3 : 1?
Not classified e
II-

(alga)
(2 fish + alga: {1 alga)

(3 fish or daphnia)

(sparingly soluble -
more data required)

-




 DATA sUMWAAY -

RS0 + RE3
R51 + RS3
RS2 + R53

AS3

Not classified

Classification basis

|00| o © o o

ETAD E3020
~HYDROLYSED REACTIVE DYES
L TOXICITY ag/1
TEST NO. OF
ORGANISH'V END POINT | RESULTS | <1 1-10 | 10-100 | >00
: VZshrl tish 86 hr Lc50 8 0 (] 0 8
Cashnia magrs|4é nr E:EG s 2 2 2 3
Alga 72 hr ECg, 0 0 7% 1
ifa:tsria ile. g 3 b ¢ =
B ¥41g9a results are >10 mg/!
PHOBABLE CLASSIFICATION

—
N




ETAD E3020 S
DATA SUMMARY : DIRECT DYES

TOXICITY mg/1

TEST NO. OF
ORGANISM END POINT | RESULTS | <4 1-10 | 10-100 | »o00
kebra fish 86 hr U::50 | 7 0 0 0 7
C3chni3 magns| 42 nr E:_:,:, 7 2 2 2 B
Alga 72 hr ECSO 7 0 3 2 2
;;::aria ICE,: 7 3) d 7

PROBABLE CLASSIFICATION
Classification basis

R50 + RS53

R51 + R53

R52 + RS3

0
3 (alga)
0

R53 0
4
7

Not classifiegd




m
[$])
-
(99}

(D]
ny

m
«©

A ddal 4 1Y

Classification basis
R50 + R53 : 5 (5 Daphnia - 2 daphnia & alga)
RS1 + R53 : 1 (fish & alga)
RS2 + RS53 : 0

R53 0
Not classified 0
5

acs L

BT T ETAD E3020 —
. DATA SUMMAHY . BASIC DYES
R _.‘ TOXICITY rg/1
| :
| TEsT NO. OF |
~ ORGANISM ; END POINT | RESULTS | <1 |4-10 |10-100 | >100 |
Zebra fish 96 hr LC, 6 o ! 3 3 o0
i — T
|2aphnia magna 43 hr i | P o9
| | | L T
Alga 72hr gy . 6 2 4 0 0
Sactzria | 2259 | 0 i S
i | i :



AY

¥

ETAD E3020 DN
DATA SUMMARY : DISPERSE DYES

TOXICITY ng/1

TEST NO. OF
ORGANISM END POINT RESULTS | <1 [1-10 | 10-100 | >00

Zebra fish 96 hr LC 14 0 0 2 9

[1}]
L]
(1

C3chnis magns| 42 nr Z2-. i .

Alga 72 hr ECeq 8 3 3 23

£3c%2ri3 iz

ey
ES

A A 44
=5 - - --
-'e

PROBABLE CLASSIFICATION %3 algal results are >10 mg/!

..38sification basis
RS0 + R53 3 (alqa)
RS1 + RS3 : 4 (2 daphnia + alga : 2 alga)
ASZ + RS53 2 (1 fish; 1t daphnia)
RS3 : ¢ (probable high Log %/w)
Not classified : O
i

(oY

Note: The water insolubility, probable high Log Ry /y
| and low biodegradability of all disperse dyes
1 likely to result in at least RS3. el o




| DATA SUMMARY :  MORDANT DYES

ETAD E3020

TOXICITY mg/1
. ' ! {
© TEST NO. OF | o
ORGANISM ‘ END POINT | RESULTS | <1 (1-10 |10-100 | >100 |
! i
) ! ! |
j t ! !
|Zebra fish 196 hr LC 3 0 "o o i 3!
| 50 { 7 } !
| }' | P : [
Saphnis magna, 4 hr 224 | ¢+ 3 2 ¢
é o . 5
! ! R i
! H : i
Alga 172 he EC i 3 .3 o 0 0
i 50 f | |
| : ! |
S3cteria P oo, l 3 l o a2 | 9 3
i - L [

PROBABLE CLASSIFICATION

RS0 + RS53
R51 + RS53

RS2

RA53
Not

+ R53

classified

Classification basis




DATA SUMMARY

ETAD E3020 :
SULPHUR DYE (LEUCO FORM)

TOXICITY mg/1

AR50 + RAS3
R51 + RS3
R52 + R53

R53
Not classified

Classificatiun basis

(a.ga)

TEST NO. OF 7
ORGANISM END POINT | RESULTS } <1 100 ’>100
| ¥ f
t +
! i :
Zebra fish 1 -0 : :
| ! I |
~apnhria magna 1 2 g , i
1 1
ac:aria 1 § 0 coo4
i |
PHOBABLE CLASSIFICATION

ot e e i e s v



 CLASSIFICATION SUMMARY

FORTY-SEVEN DYES
RS0 + AS3 : 14 (S on basis algal data only)
RSt + RS3 : 11 (6 on basis algal data only]

RS2 + RS3 : 5

RS3 : 2
Tota! . 33

classified @ =€

N%iasszrzsd ‘5
Classified R50/R51 + R53 - 25

(symbol & indication of danger)




/
f/"BTH AMENDMENT" DIRECTI
(79/831/EEC)

Article 3.2

Thne real or potential

eEnvirzoments] nazZzsrd 20311
©3 3322sz:z:zdaccording to
tne characteristics set
out 1n Annexes VII and
VIII, ¢ the c3zizof any
existing intsrnationally
TSCCOnlzed paramsters

Commission objective to
agree a community-wide
scheme (ISPRA workshop)

ﬂ\\l

VE




| Exposure | | Hazard (danger)
r'luse.phys/chem; ~lidentification

| degradability) | lintrinsic property)

- o o e

bl

9 g4 W

w or ‘:"‘
g or
(o'}

w b
"~

[ y

W

l-.'.l.' w

|
J

Risk management
(exposure reduction)




USE PHYSICO-CHEMICAL
N PROPERTIES
\
ENVIRONMENTAL
DISTRIBUTION

|

;‘————-TONNAGE

!
f

~—— DEGRADABILITY

ENVIRONMENTAL
LEVELS

MZASURE
(SUBSTANCZ (R
SIMILAR SUBSTANCE) T



- PREDICTION OF ENVIRONMENTALLY
- "SAFE" LEVELS
(AQUATIC ECO—SYSTEMS)

PROBLEM

Many possible species in the
- natural environment all at

different life—stages (egg, larva,
adult).

Protection required against
short—term acute effects and
for continual exposure against
chronic sub—lethal effects.
How provide necessary
assurance of protection

with a limited data base?




/ \2

ASSESSMENT FACTORS

PRAGMATIC SOLUTION:

Apply empirical assessment
factors to the data.

Large factors for a small data
base of acute data.

Medium factors for a large data
base of acute data.

Small factors for a data base

of chronic data.
Factors of one (or less) for
field data (healthy natural
eco-systems in the presence of
the substance in guestian) .

|

\ —/ tec 3



~——

200

| US EPA ASSESSMENT FACTORS

(AFTER US EPA 1984)

Single acute or GSAR

100

Lowest acute of three species

10

MATC chronic study

Field effect level

'

e
j ~
|
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/// RISK MANAGEMENT
; (EXPOSURE REDUCTION)

POSSIBILITIES

Custeomer ac/ice
(data sheets etc)

Treatment (cf wastes)
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Withdraw/replace product
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CONCLUSIONS

w“ANALYSIS

- |[Need to monitor actual levels
{of dyes 1n small rivers

receiving dye-house effluents

'BIOLOGICAL MONITORING

'Need to monitor biological
thealth of rivers receiving

_ / A
dye—-house effluents
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